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A PROCESS FOR THE ISOLATION OF GI *Yt, ttUPIDS 
Field of the invention 

The present invention relates to a process for the isolation of glycolipids from crude rice bran 
oil. Tbfi presem invention particularly relates to a process for isolating and recovering a high- 
value glycolipid product from rice bran oil. 
Background of the invention 

Glycolipids are glycosyl derivatives of lipids such as aoylglyccrols, ccramids and 
prenols. They are components of cell membranes found in species ranging from bacteria to 
man. Because of their diversified structures, glycolipids perform a variety of Junctions in 
liviwH organisms (Curatolo, W, Biochim. Biophys. Ac1a,,9(fa, 19X7, 1 1 1-136). In recent ycare> 
a wide number of new glycolipids have been synthesized or isolated fiutu natural sources. 
The role of glycolipids in various organisms, organs, tissues and membranes is currently 
attracting a Im of attention (Curatolu, W., Biochim, Biophys. Acta, 906, 1987, 137-160). 

The physiological functions of glycolipids are yet to be understood completely. It 
appears that glycolipids serve four general functions in cell membranes; stabilization, shape 
determination, recognition and ion-binding (Cnratolo 7 W; Biochem. Biophys. Acta, 906, 1987, 
137-160). Certain glycolipids cany our similar functions whether they arc observed in 
bacteria, plants or animals. Some of these are: 

1, Impart sUuutwal integrity and decreased permeability to myelin membranes in 
jtnammalian brains (OldfieJd, E. and Chapman, I) ? FEBS Len, p 21, 1972, 393-306, 
Ladbrooke, B.D., et al 7 Biozhim* Biophys. Acta, 164, 101-109). 

2. Provide stabilization to the brush bordci membranes intestinal epithelium (Hauser, H. ? 
et al., Biochim, Biophys, Am, 610, 1980, 567-577; Br4cimer ? M.E., et al, X Biol 7 
Ciliem., 257, 1982, 557-568; Biasitus, T,A., and Schachter, D , Hiochemistry, 19, 
1980 ? 2763-2769); also membranes of the tubules nf kidney (Karissom K.A., et al, 
Biochim. Biophys. Acta, J 16, 1973, 317-335; Tomono, Y., et al, Biochim. Biophys. 
Acta, 796 ? 1984, 1999-204) and human colon (Corfield, AJ>. ct al, Biochem, Soc. 9 
Trans, 19(2), 1991, 220). 

3. Act as a permeability barrier of stratum corneum, the outer most, layer of the skin 
(Gray, ct al, Br. J. Dermatol, 106, 1982, 59-61); and 

4, Function are receptors tor vims and bacteria (Haywood, AM J. Mol Biol, 87, 1974, 
625-628), carbohydrate binding proteins, plant and animal lectins (Surolia, A., et. al., 
Nature, 257, 1975, 802-804; Rando 7 R,R- and Bangerter, RW. 7 Jl Supramoi Struct 
11 7 1979, 295-309; Wassef, N.M. et al., Biochem Hiophys. Res. Commun. 130, 1985, 
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70-83), bacterial towns including cholera toxins (Van Heyningen, S. 7 Science, 183, 
1974, 656 657), tetanus toxins (Van Coli entereotonins (Muss, J., et al, J- Biol, Chem, 
256, 198 1, 13*61-12865) etc. and hormones (Mullin, BR. ct aL Proc. NatL Acad. Sci. 
USA, 73, 1976, 842-846; Beckner, SK, cfc al, Proa NatL Acad Sci„ USA, 78, 1981, 
4848-4852, Fishraaa, PH., ct ol. J. Biol Chem. 250, 1984, 79X3-7989). 
Glycolipids play an important tole m human health. It has been reported that 
qualitative and quantitative changes in the glycolipids of cells occur during differentiation 
and oncogenesis (Hakomoit S. Biochim, Biophys, Acta, 417, 1975, 55 89- Feizi, T., Nature, 
3 14, 1985, 33-57). Extensive analysis of the glycolipids of tumorous tissues showed both 
quantitative and qualitative differences with normal tissues (Hamomori, S. and Murakami, 
W.T., Proc. Nail Acad Set, USA, 59, 196g, 2S4-7.fi I) Antibodies were used to characterise 
a variety of tumour antigens which were carried on tfanKiiusides (Tai, T., ct. oi. 3 Biochim, 
Biophys, Acta, 835, 1985, 577-583) and neutral glycosphingolipids (Willison, K.R., et al, J. 
Biol Chem, 1983, 4091-4097). These extensive studies of glycolipid antigens on cell surfaces 
have provide wealth of information related to gjycolipid synthesis and the nature of the cell 
surftce in differentiation and oncogenesis. 

Glycolipids have been implicated in a variety of immunological phenomena. The 
possible involvement of gangliosides in the action of interferon was reported long back 
(Bensancon, F. and Ankel, II. Nature, 252, 1974, 478-480). Interieukin-2 was shown to have 
affinity towards gangliosides (Patter, JL 7 et al, FEBSLetL, 370, 1 984, 391-395), However, The 
area still remains wide open as another group of scientists showed that although gangliosides 
binds tntereleukin-2 in vitro, it is unlikely thai these glycolipids act as physiologically 
relevant interteukin-2 receptors (Robb, rj„ j % Immunol, 136, 1986, 971-976). Involvement 
of glycolipids in lymphocyte stimulation has been suggested by a series of studies (Spiegel, 
S,, ct aL, Proc. Natl, Acad Sci. f 76 % 1979, 5277.5281- Speigel, S and Wilchesk; M.„ J. 
Immunol, 127, 1981, 572-57*5; Spiegel, S. and Wilcheck, M. r Mol Cell Bivctem. 55, 1983 5 
183-190). It was also indicated rhat the gangliosidta may be involved in immuno regulations 
(Miller, H.C. and Essenman, W.J., /. Immunol 115, 1975, 839-843); Chaney, W.G. 7 et. al, 
Cell Immunol 86 ? 1984, 165-170). Inhibition of concanavalin 4-induced mitogens response 
in mouse thymocytes by the gangliosides was demonstrated (Lengle, E,E., et aL Cancer 
Research, 39, 1979 ? 817-822). In another communication, possible immunosuppressive effect 
of gangliosides shed from tumor cells was indicated (Ladisli, S, et. aL, Cancer Research, A2 7 
1983, 3808-3813). 
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The involvement of gangliosides in the growth of neutrons is well established. 
Extensive proliferation of neurites of felines with gangliosidosis was observed (Purpura, D.P. 
and Baker, H., J Brain Res., 143, 1978^ 13-26). These effects could be elicited by a variety of 
puiitifid gangliosides (Byrene, M.C., et al, X Neuroehcm., 41, 19S3 7 1214-1222) The 
promising in yUxo results was followed by attempts to cure neuropathies with ganglioside 
injections (Gorio, A. et. al, in Ganglioside Structure, Function and Biomedical Potential, Ed. 
BY Ledeen, R, Yu, R 7 Rapoort, M and Suzuki, K., Plenum Press, New Yori, 1984, 549- 
561). Initial clinical trials on humans indicated that ganglioside injections may improve 
symptoms of diabetic neuropathy (Nardcn, A., et aL, in Ganglioside Sttucture, Ftmctian and 
Biomedical Pots^ukd, ed. By Lcdeexi, R. 7 Yu, R,, Rapoort, M. and Suzuki, K. 9 Plenum Press, 
New York, 1984, 593-600). 

The mechanism of the actions of various glycolipids in legulating physiological 
function are yet to be understood and in jecent years, extensive studies are being carried out 
throughout the world on the biological activities of glycolipids isolated from various natural 
icsuurces as well as of synthetic glycolipids. The use of glycolipids in pharmaceutical and 
cosmetic preparations is increasing at a brisk pace. 

In a recent communication, possible use of tflyuulipids from sivers sagebrush 
(womwnod) as organoleptic and biologically active additive in food industries were 
evaluated (Oubanenko, O.A., et al, Pisehch Prom. St. 6, 1998, 26-27). Glycolipids are 
implicated for many physiological functions and based on these findings, newer drugs are 
being formulated. Cell uptake and transtectinn efficiency of DNA/glycolipied complexes 
were implicated as potential HIV-1 flision cofactorby a group of scientists (Djilali, H., et al., 
Biochim, Hinphys, Res. Commun. 246 (1), 1998, 117-122). US Patent 5,871,714 discloses the 
use Of glycolipid-based compositions for controlliz^g of colonization of bacterial plaque in the 
uial cavity (Dundy, J. A., 1999). PCT Int. AppL WO 99 7 00136 discloses another formulation 
comprising of glycolipids for use in treatment or prophylaxis or acidic gut syndrome tesuking 
from accumulation of acids and production of endotoxins in (lie gastro-intcstinai tract (Rowe, 
J.B., 19.99) The role of glycolipids on a#e ickted changes of the brain and also in 
Alzheimer's disease was reviewed recently (Eodo, T. Tctnpakushitu Kakusan Koso, 41 (1 6), 
1998, 2582-2588). In another communication, the role of glycolipidR in type 1 diabetes and 
lupus, in intracellular bacterial infections and in tumor rejections were reviewed (Park, S.IL 
et al } Semhu Immunol., 10 (U 1 WX, -*9 1-398). Structural features and biological activities of 
some, natural and synthetic glycolipid antigens which induce a CD-I restricted T-ceil 
response ate discussed in PCT lsx% Appl. WO 99 7 12562 (Porcelli, S.A. and Moody, D.B., 
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l uu 9). These glyeolopids can be used for treatment of individuals infected with 
Mycobacterium leparae. Glycolipids were found to have an impuUaut role in Ions fiber 
developed in human eye (Ogiso, M, Acta Biochtm Pol, 45 (20, 1998, 501-507). 

Sophoroiipids are very important tftyyolipids which con be isolated from various 
sources (Marchal, R.„ et al, US Patent 5,900>366, 1999: Daniel, H.S. et al, HioiechnoL 51(1), 
1999, 40-45). In one investigation, sophorolipid was produced from deproteinized whey and 
rapessed oil (Daniel, H.S., et al, Biotechnol, Lett , 29 (12), I998 ? 1 153-1 156). Bioactivity of 
the extracellular glycolipids like sophorolipids and suphoiolipid-derivativcs were investigated 
(Scholz., C, et aL, fafym, Prepr,. 39 (2), 1998, 168-169). These glycolipids were found to 
exhibit cell growth inhibition properties for Jurkot (Leukemia) and Tu-nx (head and neck 
cancer) cells. &yix>sylphosphotidyl inositols represent predominant class of glycolipids 
synthesized by the asexual intra-erythrocytic stages of Plasmodium falciparum. These 
glycolipids have an etiect on malarial toxins and in ictease of oytoxkincs like tumor necrosis 
factor- and inferleukin-10 (Schmidt, A., et d>Exp. Parasitol, 88(2), 1998, 95-102). 

Japanese scientists have isolated a new glycolipid from Gigartina temlla (Ohca K., et 
a!., Jptu Kokai Tokkyo Koho 7 IP 11, 106,395, 1999). This gjycnlipid from red seawaod was 
found to be highly active as DNA-synthetase B-irihibitor, HIV inhibitor and as 
immunosuppressant. This was also found to act as anti-cancer agents along with some other 
immunosuppressive effects (Yoshida, M, el al, Jpn Kokai Tokkyo Koho JP S 10, 152,498 ? 
1998). Clusters of glycolipids and glycophosphotidyl inositoi-anchor proteins in lymphoid 
cells were investigated for their cellular responses to rait patch formation in the JurkaL 
(Leukemia) T. cell lines and, hi particular, changes in the acrin cytoskelcton (Harder, T. end 
Simons, K, Eur J. Immunol, 29 (2), 1999, 556-562). Gruwth factor-induced release of a 
glycosyi-phosphatidyl iositol (GPI>linked protein from HEP-2 human carcinoma cell lines 
was studied by a group of English scientists (Roberts, J.M. ? el al FEDDS Lett,, 267 (2), 267 
(2), 1996, 16). The suitability of glycolipids in gene therapy was also tested by a group 
of scientists (Havermanw, K., et. al> EP 893 s 493, 1999). 

Glycolipids arc excellent surface-active agents, In tact, a majority of naturally 
occurring surfactants (bio-surfactants) are glycolipids. However,, bio-suifacLants are 
fermentation products and their commercial productions, at picsenl, arc not economically 
feasible. In this context, their isolation from cheap natural products such ae rice bran oil 
assumes importance. A few of the glycolipids isolated from other natural resources have been 
tested fortheix surface active properties, Because of their complete hi ortegradabiUty > these are 
being evaluated for special uses. Glycolipids were used as synergists in a detergent 
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formulation made for manual dish-washing (1 Jdo, K f et al, Ger. Offen. DE 19,648, 439, 
1998). Glyoolipid based biosurftatant complexes,, produced by micro-organisms of 
Khcxhcocctts species was used for oil desuipLton from minerals and organic materials 
(Ivashina, 1 B ; et, al,/. Microbiol BMechttol, 1 4(5), 1998, 71 1-71 7). Another glycolipid type 
Of biOSUrfactant was obtained from a strain of Pseudomonus Aeruginosa isolated from suil 
(Cbo, JJt, ct at, J. Mirobiol Biotecknal , 8(b), 1998, 645-649). Critical miccllar 
concentration of this surfactant wag found to be very low - as low as 50 ppm and the 
minimum surface tension was obtained was 30.1 mN/m. It showed very good emulsifying 
property, better than a well known craulsifier like cmulsan. Foaming power and emulsifying 
propci lies of some other glyoolipid-based biosurfectants isolated from pumpkin wexe 
evaluated (Nakac, T., et al, Food jta, TecknoL Int , 4(3), 1998, 235-240). These surfactants 
also showed good teaming power and emulsifying propeuUes comparable to ony commercial 
surfactant A group of Geiuiau scientists have described a method for the microhtal 
production of surface active glycolipids from vegetable oil and carbohydrates (J ,an& S.„ et al, 
FoudSci, Technol Int., 4(3), 199&, 235-240). These surfactants also showed good foaming 
power and emulsifying properties comparable to any commercial surfactant. A group of 
German scientists have described a method for the iniuAobial production of surface active 
glycolipids from vegetable oils and carbohydrates (Liang, S,, ct al, Schrifiew. Nachwachsende 
Rotet, 10, 1998, 154-163). The glycolipid formed by this method reduced the surface tension 
of water from 72 to 32 miN/m. Rhamnolipids and sophrolipids are two glycolipids that show 
considerably high degree of surface activities*. Recently a facile procedure foi Aemediation of 
oily with rbamnnlipid biosurfactam was reported (Nakata, K. and Ishiggami, Y, ? J. Emiron, 
Srt. Health - Part A: TmiaVazunl Subst Environ, Eng. A 34(5), 1999, 1129-1142). A 
simple remediation process for mousse oil waste was carried out using rharwiolipid as 
bioemulsifcr. The feasibility of using bio surfactants to remove heavy metals from an oil 
contaminated soil was evaluated by hatch washes with surfacrin, a jihamnolipid and a 
sophorolipid and the results nbiained were quite cucuurajyng (Mulligan, C.K, et. al., 
jbinviron. Prog., 18(1). 1999, 50-54). 

With such wide ranging nature, functions and biological activities, it is surprising that 
these compounds arc not exploited commercially and great extent. Possible reasons for iteas 
could be the lack of availability of natural sources rich in these glycolipids or commercially 
viable processes tor their isolation. Rice brain oil appears tu offer significant possibilities on 
these counts in that the glycolipid content is quite high. These glycolipids contain a number 
of compound* of wide structural complexities including a novel phosphorus containing 
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glycolipid identified by the present authors (unpublished) and these can be isolated by simple, 
commercially processes as detailed in the present invention, 

India is the second largest producer of rice (after China). About 2.8 million tons of 
ripe bran is processed in India every yew yielding about 500,000 tons of rice bran oil. Crude 
rice bran oil of Indian origin contains 2-3.5% of waxes, 1-2% of gums (phosphatides) and 
2.5-3.5% of jsjycolipids (Kyong-Soohn, et al 7 Hrm'guk Sikp'um Yonygwtg Kwahak Boechi, 
25(5), 1996, 735-740), To get a better quality of edible oil as well as for the smooth operation 
of the later processing steps, the removal of both waxes and gums ore necessary. Dewaxing is 
generally dome at the final stages uf refining by the process of winterization whereas 
deguramlng is dune before alkali neutralization. 

Crude rice bran oil shows an unusual behaviour as compared to the odicr vegetable 
oils. It can hold h$ own volume of hot water without the watta separating out from the oil. 
This property was taken advantages of in developing a process for simultaneous deguroming 
and dewaxing of the oil (Kannal, T,NJB.> et aL, Indian Patent No. 1836m, 2000). This 
particular properly was also not observed in high phospholipid containing oil like soybean oil 
and wax containing oil like sunflower oil and probably arises from the high content of 
glycoHpids in the rice bran oil Moreover, in contrast to olhci vegetable oils, rice bran oil 
contains a number of special types of glycolipids. A scries of stcryl glycosides (Fujino. Y . et. 
aL, Jiiochim. Biophys, Acta, 574, 1979, 94), ccramides and ceramide roonohexocides were 
reported in ibc bran (Fujino, Y. et ol, J. Food Sri., 39, 1974, 4 /1; Fujino, Y. et d, Chem, 
Fhys, of Lipids, 17, 1976, 275) and different glyceroglycolipids (SasUy, F,S. et al ? 
Biochemistry, 3, 1964, 1271 i Miyano, JVL et aL J- Am. Oil Chem. Soc„ 57, 1962, 84) have 
also been reported m rice bran. The water absorbing, capacity of rice bran oil may be 
attributed to the presence of these special types of glycolipids. The sludge generated in 
degummmg/dewaxiug of rice ban oil was found to contain the whole amount of water used in 
the degumming/dewaxing operation in a smooth emulsified form and this also may be 
attributed to the presence of mixture of glycolipids like ceraraides, sphingohpids, steryl 
glycosides etc. The emulsion Obtained was very strong and was stable for a long of time. The 
analysis of that Sludge, indeed shocd the presence of higher amount of glywtlipids. It is well 
documented dial not only in the bran but also in the rice bran oil the glycolipid content iss very 
high compared to the other oils. It was also reported that the glycolipid fiaction of rice bran 
oil contains a mixture of different types of glycosides,, glvueioglycoJipids, sphingolipids and 
ceramides group of compound (Nasiiullah and Nagaraja> K.V., J. Oil Tech t Asso, India, 19, 
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1987, 2; Kyong-Soohn, et at Han 'gt/Jfc Sikp'nm Yonygang Kwahak Huechi, 25(5), 1996, 735; 
Fujino, Y. and Ohnishi, M, Chem. AtuJPfyfc Qf Lipids, 17, 1976, 275). 

These glycolipids, if isolated, can be used in various foods, pharmaceuticals and 
nutraceutical formulations. These glycolipids may find their uses in cosmetics industries as 
well. Il is widely accepted that the rice bran oil has many nutritional and heahh benefits. This 
is attributed mainly to y-ory2anol, a constituent of rice bran oil. Howevra, the nutritional 
aspects of the novel glycolipids present in rice bran oil are yet to be investigated and these 
glycolipids may also contribute to the extraordinary health benefits shown by rice bran oil. 

A few attempts have also been lu utilize the various glycolipids present in rice bran 
and rice bran oil. In recent patent (Jpn. Kokai Tokfcyo Koho, JP 1 l 9 ll\?M), 1999), it was 
claimed that the ceramides extracted from rice bran can be utilised to prepare a formulation 
wHoh shows skin-moisturizing, rough slcin^preventing and ami-wrinkle effects. In another 
patent (Ger. Otfen. I }.R 4, 130,915, 1992X sphiuguliyidis were used as an important ingredient 
in a scalp and skin-moisturizei funuulation, It was also observed that the sphingolipids could 
be combined with conventional ingredients to provide a shampoo that inhibits dandruff 
formation by more than 50%. The added advantages of these molecules are they show very 
high activity even at a very low concentration. Rice bran extracts repuuedly were used in the 
preparation of hair growth stimulants (South African Patent ZA 92,00186, 1992), Significant 
amoum of ceramides and sphingolipids are present in rice bran (Fujino, Y. and Ohnishi, M 
Chvm. Fhys. qf Lipids, 17, 1976, 275). These sphingolipids, ceramides and their derivatives 
may also be used for the same purpose. A bath preparation that prevents itching and eczema 
of the skin was patented (Jpn Kokai Tokkyo Koho, JP 09, 118,(314, 1997) which has 
ceramides as an important ingredient Apart from the examples cited above, there exist a 
number of cosmetic foundations, which arc based on rice bran oil extracts or rice bran nil 
itself (Jpn, Kokiii Tokkyo Koho, JP 09 7 12, 443, 1997; Jpa Kokai Tokkyo Koho, JP 
06,345,635, 1994; Jpn. Kokai Tokkyo Koho, JP 07,7.64, 706, 1990; Jpn. Kokai Tokkyo Koho, 
JP 11,05,730, 1999). In all these processes, the glycolipids used hi the formulations were 
isolated trom rice bran or the other sources by using Lhe conventional methods. 

Glycolipids are conveniently isolated in the laboratosy by (I) extraction of the total 
lipids with CHCI3/CII3OII (2:1 v/v) and water saturated butanol and (ii) silicic acid column 
chromatography employing sequential elution witb CHCU, acetone and CHiOH (Fujino, Y t 
and Ohnishi, M. Chem, Phys, of Lipids, 17,1976, 275) to yield three Gaolions containing 
neutral lipids, glycolipids and phospholipids respectively (Rouscr, G. ct al, Lipids, 2, 1967, 
37). This melhud lias also beeu followed to isolate glycolipids from rice bran oil (tuigino, Y. 
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et d, Biockim, Biophys. Acta, 574, 1979, 94). This laboratory method, however, is not easily 
adapted by the industry hecause the method requires laifte amount of solvents and it is time- 
consuming as well In view of these difficulties, no serious efforts were made to isolate the 
glycolipids present m the rice bran oil for commercial explorations, Japanese scientists, in an 
alternative way of isolation, used latrobeads column to recover glycolipids from soy piotein 
isolates (Homma, S. and Murata, M 4 Darni Tanpakushitus Kenkyuluii Kaishi, M, 1993, 104). 
In a more recent communication, a method to isolate a specific glycolipid from boar 
spermatozoa using iun-e*change chromatography in combination with partition 
chromaUwaphy was described (Iga, DP., et. al. } Bio, 45, 1996, 9). The major drawbacks of 
these processes ere that these are expensive and tjjne consuming. 
Objects of the invention 

The main object of the invention is to provide an easy and convenient method to 
isolate glycolipids from the sludge generated in the simultaneous degumming/dewa*mg 
process of rice bran oil. 

Another object of the invention is to provide a process; for the isolation and recovery 
of glycolipids, a mixture ot glycernglycolipids, sphingolipids, cerdmides etc. (either in 
fraction or as a whole) from crude rice bran oiL 

Still another objeul ur llie invention is to isolate and recover the glycolipids from the 
waste sludge produced during the simultaneous d^mming/dewasing ot" nee bran oil as 
described in an earlier patent (KaimaL, et aL, Inrimn Patent No. 183, 639, 2000), 
Summary of the invention. 

Accordingly the present invention piuvides a process for the isolation of a glycolipid 
enriched fraction from rioe bran oil, said process comprising subjecting crude rice bran oil to 
at least two steps of dcwoxing/ r degumming 1 treating, sludge obtained as a byproduct of the 
second said dewaxing/degumming to hexane extraction, and separating the glycolipid 
fraction. 

In another embodiment of the invention the slyoolipid fraction is purified to obtain 
substantially pure glveuiipids. 

In a further embodiment of the invention the purification of the glycolipid fraction is 
done by column chromatography. 

In another embodiment of the invention, the glycolipid fiaclion is separated by 
centrtfiigation and lyophiUsation 

The invention also relates to a process for the isolation of a glycolipid fraction from 
rice bran oil, said process comprising degumming/dewaxing the crude rice bran oil by adding 
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boiling water thereto with stirring to form an emulsion, separating the emulsion thus obtained 
into a supemalant fraction and sludge, subjecting the supernatant fraction to further 
degwnming^dewoxing by adding water at eievaied temperature with stirring, separating the 
resultant emulsion into a supernatant fraction containing substantially pure oil and a sludge, 
extracting at least once the sludge so obtained with hexane followed by separating the said 
glycolipid fraction. 

In another embodiment of the invention, the glycolipid fraction is purified to obtain 
substantially pure glycolipids. 

In a fiirther embodiment of the invention, the purification of the glycolipid fraction is 
done by column chromatography. 

In another embodiment of the invention, the glycolipid fraction b separated by 
e&ntrifugation and lyophUisation. 
Detailed description of the invention 

TV most important advantage of the process is that since the concentration uf 
glycolipids in the sludge is much higher than that in oil ? the, isolation becomes easier On the 
other hand, the present invention utilizes the sludge (which is of no value or having a meager 
price) to recover a high value product like glycolipids. 

Generally, in industry riegumming is carried out by heating the oil to 60-70°C and hy 
adding water (the amount of water being close to the phosphatide content) under stirring 
condition The gums and mucilages are separated as sludge by centrifLigation. Kaimal, TNB 
et at Indian Patent No, 183639, 2000 discloses a process for simultaneous removal of gums 
and waxes in a single step. In this procedure, a higher amount of water was used to remove 
the gums and waxes. This process is efficient; economical and convenient in removing both 
the gums and waxes in a single step. Apparently^ the high surface activity of tbft glycolipids 
present in the oil is responsible for the simultaneous removal of two components iu an 
emulsified fona It was observed that^ when the process is repeated a second Lime, a small 
amount of sludge is obtained which contains consideiable amount of glycolipids 
(Unpublished observation). This sludge forms the starting maxcrial for the isolation of 
glycolipids by the present invention. 

Rice bran oil has mi unusually high content of glycolipids (6%) constituted by a 
number of novel components. This invention provides a simple process fur their isolation in 
an enriched form from the sludge generated during the simuhaneuus dcgiimming/dewaxing 
process earlier developed tor rice bran oil processing. This produce has an abnormally high 
capacity to absorb water. The analysis of dehydrated product showed that it contained 74- 
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80% glycolipids, 20-26% neutral lipids and 0-6% phospholidpids. The neutral lipid fraction 
contained 60-70% monoglycerides, The glycolipid paction contained many novel glycolipids 
such ar ceramides. glycerogtycolipids, steryl glycolipids, sphingoids etc. and tte 
phospholipid fraction was found to contain phosphatidyl choline as a major component. This 
mixture of components was isolated in the form of a white creamy aqueous emulsion iliai is 
stable for several days at 20°C. The glycolipids thus isolated have potential applications in 
oosmetics/pharmaceutical/food indxi shies 

The present invention provides an improved and cost effective process for the 
isolation of a glycolipid enriched fiaaiou from crude rice bran oil, which may optionally he 
Anther purified to obtain pure glycolipids, from the sludge obtained during simultaneous 
dewaxing and degumming of the crude oil by an earlier paTemed process and consists of 
treating the sludge obtained from the second stafee of the said process to heaanc extraction, 
cextfrifrigatioo and lyophilization to yield a product containing 70-80% of glycolipids 
including the novel phosphuslycottpids that are uniquely present in rice bran oil. 

A process for the simultaneous dewaxing and degumming of rice bran oil involving 
the at least two-stage treatment of the crude oil with boiling water whereby the waxes and 
gums are emulsified together and are separated is known. 

Such a simple process work in the present ease due to the unusual composition of rice 
bran oil and would not work with other vegetable oils. Analysis of the sludge obtained at both 
stage showed that they were qualitatively very different in their compositions and that the 
sludge obtained from the second water treatment contained predominantly glycolipids and 
neutral lipids. This forms the basis of the present invention. Thus, though the present 
invention utilizes an earlier patented process, the aim was different. The earlier process was 
intended to make crude rice bran oil free of waxes and gums while the present process 
utilises the separated components as a raw material for the isolation of a high value product, 
The end products in both inventions are different though utilizing a common processing siep. 
It would also be not obvious even to those experienced in the art that the sludge produced 
could he the source of glycolipids. Ftirther, the pjiucess would be applicable only to rice bran 
oil and not to otlici vegetable oils due to differences in composition of this oil compared to 
other vegetable oils, the differences being, the presence of unusually high content of surface 
active lipids, high content of waxes, high contents of non-saponifiable lipids and high 
contents of free fatty acids. 

The main objective of the present invcutiuu was, therefore, to establish a process for 
the isolation/recovery of glycolipids, a mixture of glyceroglycolipids, sphingoliptda, ceramids 
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eTc , (either in fraction or as a whole) from the sludge produced durina the simultaneous 
degumminftAiewaxing of rice bran oil as detailed in an earlier patent (Kaimal, TJSJ.B., et al, 
Indian Patent No. 1 83, 639, 2000). The present invention consists of (a) a hot water treatment 
previously subjected to the degumming/dewaAing process of the oil, (b) washing of the 
sludge thus formed with hexanc to remove the neutral lipids present (c), drying of the sludge 
in the lyophilizci Lo remove all the water absorbed, and (d) (optional) sepeu&tion of different 
components of the dried sludge by column chromatography and receiving the glycolipids 
present in the sludge. 

Thus, the present process Utilizes a low-value byproduct from an earlier patented 
process to obtain a hiRh-value product that has potential . applications in a variety of fields 
such as food, pharmaceuticals and cosmetics. The product is also afforded by a very simple 
prpces5> much simpler than any known process for isolation of glycolipids from natural 
sources. The presence of novel glycolipids in the concentrate obtained add further value to 
the product. They may optionally be further purified and individual components isolated from 
the mixture by methods known in prior art. 

The following examples are g^ven by way of ilhistrations and therefore, should not be 
construed to limit the scope of present invention. 

EXAMPLE -1 

PART I 

Six hundred giams of crude rice bran oil (A) having phosphorus of 350 ppm, free 
fetty auid content of 7.19% and wax content of 3.54% was first subjected to simultaneous 
degumming/dewaxing. Thirty milliliters of hniling water or water above 95°C was added to 
the oil under stirring and then stirred vigorously for I hour to #cl a stable emulsioa The 
stirring was done with the help of a mechanical stiiier. The emulsion was allowed to settle for 
two hcrnrs This was centrifUged at seven thousand r.p.m. for 30 minutes. The sludge that 
settled at the boltuni contained mainly waxes, gums, occluded oil.* and a small percentage of 
glycolipids. The supernatant oil (B) having phosphorus content of 23.2 ppm, free fatty acid 
content of 7.21% and wax content of 0 2A% was degummed/dewaxed a second time with 
10% (w/w) boiling water or water above 95°C. Five hundred grams of (B) was taken an fifty 
milliliters of boiling wster was added to it and stirred vigorously for 45 minutes with the help 
of a mechanical stirrer. The emulsion formed was centrifuged again at 700(1 r.p.ra. for 30 
minutes to yield an oil (C) with 16.1 ppm of phosphorus, 7,0% of free fatty acids and 0.08% 
uf wax 
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PART II 

The sludge at the bottom of the centrifuge tube was dispersed in hexane and then 
ccntrifuged again at 7000 rpm. for 20 minutes. The supernatant he*ane layer (containing 
neutral oil, phospholipids etc), was decanted. The residual sludge after second time washing 
with hexane and followed by ceaitri&gation, was collected and dried completely using a 
lyopMlizer at -51°C and under vacuum (0.2 mm of Hg) The dried product (2.15 g) was 
analy zed and the major portion (76%) of the isolated product was found to be a mixture of 
various glyoolipids, the rest being neutral lipids. This* product may be used in 
fopds/medicinal/cosmetics formulations directly. 
PURIFICA TION STEP (OPTIONAL) 

The glycolipid fraction can be purified further, if desired, by column chromatography 
as ^escribed below 0.57 grams of the dried product were absorbed on to a silicic acid column. 
The neutral lipids were eluted with hexane and ethyl acetate by gradually increasing the 
polarity up to a 7S25 (hexane; ethyl acetate) mixture. In this procedure, 0.12 grams of neutral 
lipids were obtained. The >dyculipjds present in the dried sludge were eluted with acetone and 
0.43 grams af RlycuSptds were obtained. Then the column was eluted with methanol to elute 
out the phospholipids present (if any). However, it. was found that there was no phospholipid 
present in the sludge. It was in agreement with the fact thai the reduction of phosphorus level 
from the oil (B) tn oil (C) was almost negligible. Moreover, it was chemically found that the 
glycolipid isolated fiouu the column was having phosphorus in its structure (positive to 
ammonium molybdate test and confirmed by 3 IP NMR). lUPAf : method was followed foi 
the determination of phospholipids and AOCS method was followed foi the determination of 
the percent free fatty acids present in various samples of oils. Wax contents of different oil 
samples were determined by preparative TLC studies. Complete elution of neutral lipids were 
monitored by checking micru-TLC plates developing with hexane and ethyl acetate (75:25) 
and keeping the plates tn iodine chambers. Elution of glyen lipids were also monitored by 
developing micro-TLC plates in CHCl?: CJHbOH:H a O (65:25.4) using a-naphthol/orcinol 
reagents. 

EXAMPLE 2 

In thig experiment, another sample of crude doe bran oil (A) was taken which had 
much higher amount of phosphorus (680 ppm) and also higher amount of free fatty acids 
(17.5%). Five hundred grams of this oil was taken and twenty five milliliters (5% w/w) of 
boiling water or water above 95°C was added tn it and then stirred vigorously for one hour. It 
formed a stable emulsion. The eftiulsinn was allowed Lu stand for two hours at room 
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temperature. As described earlier the emulsified material was centrituged at 7000 r.pjii. for 
30 iramulcs. The supernatant oil (B) was collected fnr second water treatment. The oil was 
analyzed and found to have 65 ppm of phosphorus and 17.4% Gee fatty acids. The oil was 
further treated with .7.0% (w/w) boiling water as described in the previous example. The 
supernatant oil (C) was found io have 47 ppm of phosphorus and 17,4% of free fatty acids. 
The sludge settled at the bottom was taken for further investigations. The sludge was washed 
with hexane and ccntrifuged as described earlier. The sludge was then dried completely using 
a lyopbilizar at -50°C to -51 W C and 0.2 mm of Hg pressure. 1 .97 giams of dried product was 
loaded to a silicic acid column The neutral lipid was first dated with hexane and ethyl 
acetate by gradually increasing the neutral lipid was first clutcd with hexane and ethylacetate 
by gradually increasing the polarity (up to 7S;25 hexane: ethyl acetate). 0.334 grams of 
neutral lipids was obtained (16.95%). The glycolipid fraction was then eiuted with acetone 
and was monitored with micro-TLC by using ct-naphthol reagent. L458 grams of a mixture 
of glycolipid$ was obtained (74.01%). The phospholipid faction was eiuted with methanol 
and monitored with ammonium molybdate reagent. 0.118 grams (5.99%) of phospholipids 
were obtained. On flintier investigation, it was found that the phospholipid fraction contains 
only phosphatidyl choline (detected by Dragendroffs Reagent and compared with standard 
phosphatidyl choline), 

KXAMPLEL3 

In this experiment, another sample of uude rice bran oil (A) was token which had 
phosphorus content of 455 ppm and free fatty acid$ content of 1L8%. The oil was found to 
have waA content of 3.46%. Five hundred grams of this oil was taken and twenty five 
milliliters (5% w/w) of boiling water or water above 95°C was added to it and then Stirred 
vigorously for one hour. It formed a stable emulsion. Thft emulsion was allowed to. stand Ha 
two hours at room temperature. As described earlier the emulsified material was centrifuged 
at 7000 rpm for 30 minutes. The supernatant oil (B) was collected for second water treatment. 
The oil was analyzed and found to have 35.5 ppra of phosphorus and 11.6% of tree fotty 
adds. The oil was farther treated with 20% (w/w) boiling water as described in the previous 
example .The supernatant oil (C) was found to have In 6 ppm of phosphorus and 11.6% or 
free fatty acids. The sludge settled at the bottom was taken for fuillra investigations. The 
sludge was washed with hexane and ccntrifuged as described earlier. The sludge was then 
dried completely using a lyuphilizc* at -30°C to -51°C and 0.2mm of Hg pressure 2.34 gms 
of dried product was obtained, 2 grams of the dried product was loaded to a silicic aad 
column, The neutral lipid was first eiuted with hexane and ethyJ acetate by gradually 
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increasing the polarity (up to 75:25 hexane:ethyt acetate). 0.34 grams of neutral lipids was 
obtained (17%). The glycolipid fraction was then eluied with acetone and was monitored with 
micro-IXC by using a-naphthol reagent. 1.44 wains of a mixture of glyoolipids was obtained 
(72%). The phospholipid fraction was elutcd with methanol and monitored with ammonium 
molybdate reagent 0. 1 18 grams (5 .9%) of phospholipids were obtained. 

Those skilled in the art will appreciate thai the invention described herein is 
susceptible to variations and moditications other than those specifically described. It is to be 
understood that the invention includes all such variations and modifications. 
TJUJC MAJOR ADVANTAGES OF PRESENT INVENTION ARE: 

1 . The process uses a low-value byproduct for the recovery of a high value product. 

2. The process is simple, cost-effective and does not involve any costly chromatographic 
steps as in conventional processes for isolation ofylyuoUpids. 

3. The process can easily be exploited commercially as it does not entail high capital 
costs, 

4. The recovery of glycolipids is quite high and it is in the range of 70-80%. 

5. The recovered product can be utilized in cosmetics/pharnmccuticals/food 
formulations. 
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